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(54) Auto restoration of a print 

(57) A method and system for encoding data onto a 
pictorial hardcopy print (10) made by digital printing or 
digital record file of image so that the image ( 1 2) may be 
reproduced or displayed as originally produced and/or 



captured. Information regarding the colorimetric value 
of a small area of the image is determined and record 
on the original print. 
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Description 

[0001] The present invention relates to encoding 
data onto a pictorial hardcopy print so that when the pic- 
torial hardcopy print Is digitally scanned by a scanner for s 
reprinting and/or displaying of the image on the hard- 
copy print, the data provided on the print can be used to 
restore the image to its original condition as produced 
and/or captured. 

[0002] Currently, when one desires to obtain a copy io 
of a print, such as a photographic print, one would either 
provide the negative from which the image was made, 
or scan the print and use that information to reprint or 
display the image. With regard to using the film negative 
from which the print is made, this is generally difficult for is 
the consumer, as in many instances the original nega- 
tive is either lost, or inaccessible. In the case of an 
image obtained from a digital camera, the original file is 
often lost or in accessible. The use of the print for scan- 
ning so as to obtain the image presents other problems. 20 
Typically, the dyes present in the print deteriorate with 
time and under certain illuminations can be greatly 
deteriorated. In any event, the image obtained is directly 
related to the image as it currently exists at the time of 
scanning. 25 
[0003] It has been suggested that when prints are 
produced optically from film onto photographic paper, 
that exposure information used for printing be provided 
on the back of the print, and in some instances, provide 
additional information relating to the specific film from 30 
which the print has been made. However, this informa- 
tion is limited in that it can only be used for reprinting on 
optical printers and does not take into account the cur- 
rent condition of the image from which the reproduction 
is being made. 35 
[0004] U.S. Patent 4.951,086 to Hicks discloses 
encoding information with a photographic film or paper 
to enable identification and general exposing informa- 
tion for the film to produce the aim print. 
[0005] U.S. Patent 5,225,300 to Wright discloses a 40 
method of encoding a plethora of information about a 
print, including a history of changes to the image, 
instructions on how many copies to make, which parts 
of the image to copy, etc., as taggants combined with 
the colorants forming an image. These taggants, which 45 
should not be visible to human observers under normal 
viewing conditions, are identified by a copying system 
and are decoded to provide copying information. 
[0006] U.S. Patent 5,796,874 to Wodfe et al dis- 
closes a method for restoring the appearance of the so 
original print in a copy by using a model of the fading 
mechanism of the original print material along with a 
human observer to adjust the fading mechanism param- 
eters to produce a pleasing print. 
[0007] U.S. Patent 4.717,646 to Lewis has ss 
desaibed a method for restoring an original print to its 
original appearance using a chemical process. 
[0008] U.S. Patent 5.21 2,51 8 to Numakura etaldis- 
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closes a method of reproducing a halftone copy of a cur- 
rent print, but in a manner that restored the appearance 
of the original print. This method proposes scaling the 
densities in the cun-ent print by the ratio of the assumed 
maximum density of the original print material to the 
darkest pixel densities in the cunent image prior to con- 
verting the result pixel densities to their corresponding 
halftone parameters. While this method may provide 
some irrprovement. it will not produce an accurate 
reproduction of the original unladed print in many cases 
because it assumes a linear-in-density print material 
fading function, a known maximum density value, for the 
print material which may be difficult to obtain for oW 
materials, and that the original scene had pixel densities 
equal to the maximum R, G and B densities in the print 
material. 

[0009] In the prior art discussed above, when an 
image on a print is scanned and digitized and a hard- 
copy is produced using a digital printer, for example, but 
not limited by, a CRT printer, a LED printer, a laser 
printer, a thermal printer, an inlqet printer, or any other 
printing process, no effort is made to provide data on 
the original image, which can be used to later reproduce 
the image in its original state. Typically in prior art 
devices, when a hardcopy print is scanned, it is later 
produced from the condition from which it was scanned. 
In order to restore an image to its original condition as 
captured, thereby reducing the effects of fading, or other 
type of image degradation, an operator has had to inter- 
vene and use a computer with image processing capa- 
bilities to correct the en-ors due to degradation. 
Typically, an operator would use computer algorithms to 
restore the image to a state that is determined by hypo- 
thetical standards. In other situations, information that 
may have been stored on the back or other portions of 
the print. Is used to recreate the printing conditions 
under which the original image was made. However, in 
these cases, there is no information utilized which is 
directed to the colorimetric condition of the image as 
originally produced or captured. 
[0010] Thus, in the prior art there has not been dis- 
closed a simple and economic way to create a hardcopy 
reproduction or a display that accurately portrays the 
inrrage as it was originally produced or captured without 
accessing the original captured film (assuming that the 
film has not deteriorated), or digital file. The prior art 
methods have dealt with many aspects of reproducing a 
copy that resembles the image, but does not restore the 
image to the original parameters und^ which It was 
originally produced and/or captured. 
[001 1 ] U.S. Patent 5.841 ,885 to Neff et al discloses 
providing a print having all the original image informa- 
tion that is provided to form the image. However, this 
procaiure requires a large amount of digital information 
to be placed on the print. One problem that this presents 
is that it is substantially more expensive to provide such 
detailed information due to the large amount of informa- 
tion necessary. In addition, this technique presents a 
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greater risk that the portion containing this data could 
be dannaged. thus reducing its ability to reprint the 
Innage. 

[0012] The present invention provides an improved 
hardcopy print and a method of making the same s 
whereby reprints can be made to the original conditions 
as originally produced and/or captured using informa- 
tion that can be easily scanned from the print. 
[0013] The present invention is directed to over- 
coming one or more of the problems set forth above. io 
Briefly summarized, according to one aspect of the 
present invention, there is provided a print having an 
image formed thereon. The print has informational data 
relating to at least one specified area of the print which 
contains informational data which specifies the colon- is 
metric value of the at least one specified area. 
[0014] In accordance with another aspect of the 
present invention, there is provided a print having an 
image formed thereon which has informational data 
relating to at least one specified area of the print. The 2o 
informational data contains information which specifies 
or can be used to specify a change model of the media 
colorants. 

[0015] In accordance with another aspect of the 
present invention there is provided a metiiod of reprint- 25 
ing an image provided on a print, comprising the steps 
of: 

a) digitally scanning an image and informational 
data provided on a print, the informational data con- 30 
taining a colorimetric value of at least one specific 
area of the image and information relating to tiie 
location of the at least one specific area, the digital 
scanning operation also obtaining the current color- 
imetric value of the at least one specified area; 35 

b) comparing the current colorimetric value of the at 
least one specified area to the colorimetric value 
provided in the informational data for the at least 
one specific area; and 

c) adjusting the scanned image of the print in 40 
accordance with the information obtained with 
regard to the colorimetric value obtained for the at 
least one specified area so as to obtain a modified 
image. 

45 

[001 6] In accordance with yet another aspect of the 
present invention, there is provided a method of making 
a print having an image formed thereon, tiie print having 
informational data tiiereon, the informational data con- 
taining the colorimetric value of at least one specified so 
area of the image and information relating to the loca- 
tion of the at least one specified area, comprising the 
steps of: 

a) analyzing a digital file of an image and determin- ss 
ing at least one specified area containing a sub- 
stantially uniform color and determining the 
colorimetric value of the at least one specified area: 



b) defining a coordinate system for locating the 
location of tiie at least one specified area; 

c) producing a print from the digrtai file of the image; 
and 

d) providing on the print the informational data relat- 
ing to the at least one specified area. 

[001 7] In accordance with still anotiier aspect of the 
present invention there is provided a method of reprint- 
ing an image provided on a print, comprising the steps 
of: 

a) obtaining a digital record file of an image and 
informational data regarding a colorimetric value of 
at least one specific area of the image and informa- 
tion relating to tiie location of the at least one spe- 
cific area as the image was originally captured or 
rendered; 

b) comparing the cun-ent colorimetric value of the at 
least one specified area to tiie colorimetric value 
provided in tiie informational data for tiie at least 
one specific area; and 

c) adjusting the scanned image of tiie print in 
accordance tiie information obtained with regard to 
the colorimetric value obtained for the at least one 
specified area so as to obtain a modified image. 

[0018] In another aspect of the present invention 
tiiere is provided a system for determining the original 
colorimetric values of an image on a print and then pro- 
ducing an image using the information, tiie system com- 
prising: 

providing a print having an image formed thereon, 
tiie print having informational data relating to the 
colorimetric value of at least one specified area of 
the image as originally produced and information 
relating to the location of the at least one specified 
area; 

a scanner for scanning the print for obtaining a dig- 
ital file of tiie image and tiie informational data; 
an analyzer for comparing tiie colorimetric value of 
tiie image of the digital file as the colorimetric value 
of the image as originally produced of tiie at least 
one specified area; 

modifying tiie digital file of the scanned image using 
the informational data obtained witii respect to the 
at least one specified area so as to provide a modi- 
fied digital file; and 

a device for printing, storing, or othenArise transfer- 
ring the modified digital file of the Image. 

[0019] The above, and otiier objects, advantages 
and novel features of the present invention will become 
more apparent from tiie accompanying detailed 
description thereof when considered in conjunction with 
tiie following drawings. 

[0020] In the detailed description of the preferred 
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embodiments of the invention presented below, refer- 
ence is made to the accompanying drawings in which: 

Fig. 1 is a print m^e in accordance with the 
present invention having an image placed thereon, 
which includes embedded data that is to be used to 
reproduce the image to the conditions under which 
it was first captured or produced; 
Fig. 2 is an enlarged view of a portion of the print of 
Fig. 1 as indicated by numeral 18; 
Fig. 3 is a schematic diagram of a system for scan- 
ning a print made in accordance with the present 
invention and for printing or displaying an image in 
accordance to the scanned information; and 
Figs. 4a-4d illustrate how the print of Fig. 1 may be 
scanned in various directions for obtaining the data 
placed thereon. 

[0021] The present description will be directed in 
particular to elements forming part of, or in cooperation 
more directly with, the apparatus in accordance with the 
present invention. It is understood that elements not 
specifically shown or described may take various forms 
well known to those skilled in the art. 
[0022] Referring to Fig. 1 . there is illustrated a print 
10 made in accordance with the present invention. The 
print 10 includes a digital image 12 placed thereon by a 
variety of known digital printing techniques. In the 
embodiment illustrated, print 10 is a photographic print 
having a color inrtage formed thereon by a digital printer. 
However, print 1 0 may be any other type hardcopy print 
formed by any desired digital printing technique, for 
example, but not by way of limitation, a thermal printer, 
int^et printer, LED printer, or laser printer which prints 
on photosensitive media or other media designed for 
use with digital printers. In the preferred embodiment, 
informational data 14 is provided on the print in the area 
of the image 12 in a manner that is visually indistin- 
guishable from the image 12. An example of providing 
such informational data is set forth in U.S. Patent 
5.859.920 to Daly et al. U.S. Patent 5.905.819 to Daly. 
U.S. Patent 5.835.639 to Honsinger et al, and U.S. 
Serial No. 08/848,1 12. filed April 28, 1997. by Chris W. 
Honsinger et al. entitled METHOD FOR GENERATING 
AN IMPROVED CARRIER FOR USE IN AN IMAGE 
DATA EMBEDDING APPLICATION, which are hereby 
incorporated by reference. The informational data 14 is 
printed in a form that can be read or observed by a nor- 
mal digital scanner. The informational data 14 is pro- 
vided on the digital print 1 0 during creation of the print 
10. The information data 14 would include a code 16 
which can be used for determining what is contained in 
the informational data 14. The code 16 includes infor- 
mation data that designates that the print 10 contains 
information that can be used for reprinting or displaying 
the image 12 to its form as originally printed and/or cap- 
tured. The code 1 6 may specify the color and density for 
regions of the image along with their physical coordi- 



nates, that enables a copy algorithm to reproduce the 
image 12 as originally captured or printed. The code 16 
may also provide pointers that point to certain sub-rou- 
tines (algorithms) and databases which can provide 

5 information such as the fade characteristics of the print 
media, the frequency response of the media, the resolu- 
tion at which the print 10 was printed, the type of print- 
ing device that was used to produce the print 10, the 
spectral characteristics of the image dyes, or any other 

10 information that may be relevant to reproducing the 
image. Preferably, the informational data 14 includes 
colorimetric data regarding the image 12, which in the 
preferred form of the invention is accomplished by pro- 
viding at least one spedfied area 18 having a particular 

15 colorimetric value. The specified area 18 is of sufficient 
size so that an appropriate number of scanner pixel ele- 
ments are provided having a particular colorimetric 
attribute. The informational data 14 preferably includes 
means for identifying the location of the specified area 

20 18 as shown in Fig. 2. The informational data 14 is pro- 
vided with two coordination points 20.21 such that the 
specified area 18 may be located with respect to points 
20,21 thereto. Thus, when the print 10 is scanned, the 
scanner will search the print for informational data 1 4 as 

25 previously discussed. If informational data 14 is 
present, the appropriate code 16 and/or information will 
be read, including coordination points 20,21. Knowing 
the coordination points 20,21 . the sp^if led area 1 8 may 
be easily located. Additionally, colorimetric information 

30 regarding the specified area is provided in the informa- 
tional data 14, which is representative of the image 12 
as originally produced and/or captured. In particular, the 
colorimetric information may be obtained from the dig- 
ital printer used to produce the print, or obtained from 

35 the capture device, such as a digital camera, that was 
originally used to capture the digital image. In either 
event, colorimetric information regarding the specrfiKl 
area 18 is obtained. 

[0023] When is it desired to obtain a reprint of the 

40 image 12. or sinply displaying the image 12 as origi- 
nally captured and/or printed, the print 10 is passed 
through a typical digital scanner 30 as illustrated by Fig. 
3. The scanner 30 may of any type digital scanner as is 
well known by those, for example, but not by way of lim- 

45 itation, AVISION 630CS, HP Scanjet 5100C, UMAX 
Powerlook200, and Epson ES-1200C. The image 12 on 
print 10 is scanned by scanner 30 thereby obtaining the 
appropriate information regarding image 12 as is typi- 
cally done with scanners, including the current colori- 

50 metric values for image 12. The scanner 30, in the 
embodiment illustrated, has been programmed to rec- 
ognize and read informational data 1 4. The scanner first 
determines the size and location of the print 10. The 
code 16 is preferably located in a specified area on the 

55 print 10, such as in the upper right quadrant 31 as illus- 
trated in Figs. 1 and 4a. To locate the code 1 6. the scan- 
ner, using preprogramm«j algorithms, checks the 
upper right quadrant 31 and reads the code 16 in the 
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direction indicated by arrow 33. As each successive 
quadrant is scanned and checked, the algorithm com- 
pensates for the change in orientation and how the code 
16 would appear due to print rotation. If the print 10 
were placed on the scanner 30 upside down as shown 
if Fig. 4b, the code 1 6 would be in the lower quadrant 35 
and the code 16 would be upside down and read in the 
direction indicated by arrow 37. If the print 10 is placed 
on the scanner in a vertical orientation as Illustrated in 
Fig. 4c. the code 16 would be in the lower right quadrant 
39 and read in the direction indicated by arrow 41 . If the 
print 10 is placed on the scanner 30 in a vertical orien- 
tation as shown in Fig. 4d, the code 16 would be in the 
upper left quadrant 43 of the print 10 and read In the 
direction indicated by arrow 45. It is to be understood 
that any appropriate identification system nnay used for 
identifying and location code 16 and for reading the 
information data 14. 

[0024] The colorimetric properties of the specified 
area 18 may be identified in informational data 14, or 
may be prestored in the memory and/or logic of scanner 
30, or computer 49 which is automatically recalled by 
reference to code 16. The colorimetric properties of 
area 18, as currently present in print 10, is compared 
with the colorimetric data of areas 18 as specified by 
informational, data 14 or prestored in the scanner, 
which represents the colorimetric value of the specified 
area as originally captured or produced. As is typical 
with most prints, over time the print will degrade due to 
fading or degradation of the dyes in the image. This 
information Is passed on to output device 47, which in 
the embodiment Illustrated is a digital printer capable of 
printing. The informational data is then manipulated by 
an algorithm, in the scanner or printed, to reconstruct 
the image 12 as originally captured and/or printed. 
Alternatively, the output device 47 may be a display 
device which can take the image and display it in the 
form it was originally captured and/or produced. 
[0025] Refen^ing to Fig. 2, there is illustrated a 
greatly enlarged region 22 of the print 10 broken down 
to individual pixels 22. which includes the specified area 
18. The specified area 18 is an area having a substan- 
tially uniform colorimetric value. Thus, in the preferred 
embodiment, the specified area 18 would be at least 
one area of a single uniform color, for example, red, 
blue, green, or any other color desired. In the particular 
emtXKliment illustrated, the region 18 Includes three dif- 
ferent areas 18,26,28. each being indicative of a partic- 
ular colorimetric value. In the embodiment illustrated, 
area 18 is red, area 26 is green, and area 28 is blue. 
Additional areas may be provided having the same or 
different colorimetric value. In the preferred emtx)di- 
ment. at least two different areas of each of the three 
different colorimetric values are provided at different 
locations. Thus, there would be six areas, two red, two 
green, and two blue. 

[0026] The image 12 of a print 10 generally 
changes in a predictable manner as a function of time. 
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often proportional to image dye density. The manner Is 
dependent on the nature of the media. To produce a 
copy print that matches the appearance of the original 
print 10 when it was originally produced or captured, the 

5 copy algorithm must know the relationship between the 
pixels in the scanned image and those in the original 
image. In the most general case, informational data 14 
provided on the original print 10 enables the copy algo- 
rithm to create a change model that the copy algorithm 

10 then uses to calculate this relationship. Colorimetric val- 
ues of portion 18 of the image 12 are encoded that can 
be used as reference data by the copy algorithm to con- 
struct a model that describes the relationship of all den- 
sities in the current image to those in the original image. 

15 [0027] An alternative to having the copy algorithm 
determine the change model is to either encode the 
change model in the print 10. or encode a reference to 
the change model that Is stored in a database. The copy 
algorithm can use the change model with the encoded 

20 data to determine the cunrent-to-original print pixel rela- 
tionship. 

[0028] An advantage of the present invention is that 
a print fade model Is determined by an algorithm that 
truly fits the actual fading behavior of the print material, 

25 not ttie assumed fading behavior. For the purposes of 
the present invention, the print fade model will take into 
account the various factors that affect the fade charac- 
teristics, for example, but not by way of limitation, the 
various dyes or Inks used to form the image and the 

30 material from which the supporting substrate is made. 
[0029] If a change model is available for the print 
material of the print 12 from a database selected based 
on encoded information on the non-image area of the 
front or tack of the print, or on ancillary knowledge of 

35 the print material itself, or is encoded in the image 12 
that describes the fading function for the actual medium 
on which the original image was made, colorimetric val- 
ues are encoded for selected areas of the image that 
sample the range of colorimetric values In the image, 

40 along with their physical locations in the image. The ref- 
erence areas are determined at the time of original 
image creation. Enough information is provided so that 
at the time of the copy image creation, a high quality 
copy image can be created. The copy algorithm creates 

45 the copy image from the current image and the change 
model. 

[0030] If a print material change model is not avail- 
able from a database, generally more reference loca- 
tions are determined at the time of original image 

50 creation, for example, during digital print of print 10, 
based on the criteria that enable a print material change 
model to be calculated from the encoded inforn^atlon 
and measured information in the current image. 
[0031] If a fade nrtodel is to be created by the print 

55 algorithm at the time of digital printing, a matrix of image 
colorimetric values, along with their physical locations, 
is generated prior to the creation of the original image 
so that this information can be encoded during printing. 
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In the preferred case, the matrix of areas 18 is selected 
on the basis of the change characteristics of the print 
media and on the basis of the range of color record den- 
sities in the actual original image 12 to be printed. The 
copy algorithm at the time of scanning print 10 then 
retrieves the encoded information along with the 
scanned print pixel colorimetric values and creates a 
model of the colorimetric relationships between the cur- 
rent image and the original image, or retrieves the 
change model of the media as encodaJ on the print or 
from a database from an encoded reference. The copy 
algorithm then creates the copy image from the current 
image pixel values and the change model. 
[0032] If the colorants (for example, the dyes or 
inks) in the media on which the image is to be printed or 
displayed are identical to those in the media of the orig- 
inal print 10, a simple metric such as status A density 
would be sufficient to specify the color appearance of 
the new image such that will match the original condi- 
tion under which image 12 was originally produced or 
captured. 

[0033] If the copy algorithm is to work with various 
types of print material colorants, it is essential that the 
copy algorithm know the original colorimetry of the ref- 
erence areas in the print. Knowing only R, G and B. Sta- 
tus ISO A print density, without the image dye spectra, 
is not sufficient. The type of colorimetric values must be 
explicitly encoded, or a reference to them encoded, in 
the original image so that the algorithm can recreate its 
appearance using referenced or included ancillary infor- 
mation. To be acceptable, the colorimetric values plus 
ancillary information nrujst define the exact appearance 
of the original image under a reference condition. The 
types of colorimetric values that can be used include, 
but are not restricted to, CIE color spaces such as CIE- 
LAB or CIELUV requiring specifically encoded, refer- 
enced in a database, or assume illuminate and 
reference white, perceptually-uniform color spaces such 
as MUNSELL. tristimulus values along with their prima- 
ries, and status densitometry along with specifically 
encoded representative spectral curves for the color- 
ants in the print material or the specified or assumed 
identity of these colorants enabling the copy algorithm 
to retrieve their spectral data from available databases. 
[0034] Each of the areas 18.26,28 in the image are 
selected based on their colorimetric values and the 
physical size of the region that has substantially the 
same colorimetry. Larger areas ensure that the scanner 
algorithm will accurately identify the image area corre- 
sponding to the encoded colorimetric values. 
[0035] It is preferred that the reference areas, which 
in the present application correspond to areas 1 8,26,28. 
should be colorimetrically uniform over at least a 1mm 
square to minimize the chance for copy algorithm 
errors. 

[0036] The physical location of the reference areas 
18.26,28 must be encoded in a way that enables an 
algorithm to correctly locate them from a scanned 



image of arbitrary resolution. This constraint requires 
that the reference areas 18,26,28 be specified using a 
coordinate system, such as Cartesian, based on a spe- 
cific print orientation. By encoding the location of areas 

5 18,26,28 as the fractions of the entire print length and 
width relative to a specified print corner, the copy algo- 
rithm can determine which scanned pixel corresponds 
to this image coordinate, as long as the physical dimen- 
sions of the current image have not been altered from 

70 the original image. 

[0037] Alternatively, the encoded locations of two 
specific areas 18.26.28 regions, having unique colorim- 
etry relative to the rest of the image, may be used as the 
reference points for a coordinate system that is used to 

IS specify the locations of the reference regions. The dis- 
tinguishing characteristics of these coordinate system 
reference points needs to be encoded to enable the 
algorithm to find them. The advantage of this method of 
referencing is that if the size or shape of the original 

20 print has been altered, the remaining portion of the orig- 
inal image, that is. the current image, can be recreated 
by the copy algorithm. 

[0038] If the change model of the media for print 1 0 
is linear and colorant-independent for all colorants in 

25 some color metric, a single image area may be suffi- 
cient to recreate the appearance of the original image. 
Thus, only one area need be provided, for exanrple, only 
area 18. In this case, a mid-to-upper near-neutral den- 
sity region in the print is selected. The algorithm uses 

30 the colorimetry values of the actual current print region 
along with the encoded original colorimetry values to 
linearly scale all pixel values above an assumed print 
material Dmin colorimetry. A preferred method is to 
encode the print material Dmin colorimetry values to 

35 use for the linear scaling adjustment. 

[0039] When the change model of the media is not 
linear but is still colorant-independent, at least three 
areas in the image are referenced that are near neutral 
but differ in that they have low, medium, and high den- 

40 sity. Alternatively, if no suitable neutral regions exist in 
the image, >2 regions are selected so that the refer- 
enced areas include low, medium, and high density val- 
ues for all colorants. As indicated above, it is preferred 
to include a colorimetric specification of the hardcopy 

45 print material Dmin. 

[0040] When the change model of the media 
includes a dependency of one colorant on the anrtount of 
another colorant, a matrix of reference areas should be 
used that covers low. medium, and high densities of 

50 each colorant in combination wnth low, medium, and 
high densities of the other colorants. To completely 
describe such a print material, a 3x3x3 matrix of points 
would be necessary However, it is only essential to 
include reference areas that illustrate the actual colorant 

55 d^endence over the range of colorants actually used in 
the original hardcopy image. It is preferred to encode 
the print material Dmin colorimetric values. 
[0041] To enable the copy algorithm to produce a 
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cx)py of the current print that matches the appearance of 
the original print In the case where the new print is a 
cropped portion and/or smaller than the original print, rt 
is recommended that redundant area cotorimetry/loca- 
tion Information be encoded on the original print. This 
strategy also enables improved results when a portion 
of the current image has been changed in a different 
manner than other portions of the current image. 
[0042] The colorlmetric and location information 
may be encoded in a non-pictorial image area on the 
front of the hardcopy print or on the back of the print in 
a manner that Is human readable or encoded. 
[0043] To create an unmagnified high-quality copy 
of a pictorial print generally requires a scanner resolu- 
tion >200 pixels/inch. Any scanned image of this resolu- 
tion or higher is used for decoding the encoded 
information and creating a copy print that matches the 
original print. 

[0044] If the dynamic range of the original image is 
contained within the dye gamut of the copy media, the 
original image can be restored exactly If the dynamic 
range of the original image exceeds that of the copy 
media, any portion of the actual original print that 
exceeds the dynamic range of the copy media should 
be mapped into the dynamic range of the copy media in 
an appropriate manner 

[0045] In the embodiment described above, the 
algorithm for modifying and/or comparing the image 12 
as scanned and as originally captured Is provided by the 
scanner. However, the present invention is not so lim- 
ited. Once the information Is obtained by the scanner, 
the algorithm for comparing and/or modifying the 
scanned image so as to return rt to its original captured 
or produced condition may be accomplished by the 
printer or other output device. Thus the information 
relating to the fade characteristics, or any other charac- 
teristic, may be stored in the output device or computer, 
leaving the scanner to obtain the code and other infor- 
mation necessary for the output device to accomplish is 
modifying of the image 12. 

Claims 

1. A print having an image formed thereon, said print 
having informational data relating to at least one 
specified area of said print, said informational data 
containing information which specifies the colon- 
metric value of said at least one specified area. 

2. A print according to claim 1 wherein said informa- 
tional data contains a coordinate system for identi- 
fying the location of said at least one specific area. 

3. A print according to daim 1 wherein said at least 
one specified area comprises two or more areas 
both having substantially the same colorlmetric 
value. 



4. A print having an image formed thereon, said print 
having informational data relating to at least one 
specified area of said print, said informational data 
containing information which specifies a change 

5 model or can be used to specify of the media color- 
ants. 

5. A method of reprinting an image provided on a 
print, comprising the steps of: 

10 

a) digitally scanning an image and informa- 
tional data provided on a print, said informa- 
tional data containing a colorlmetric value of at 
least one specific area of said image and infor- 

15 mation relating to the location of said at least 

one specific area, said digital scanning opera- 
tion also obtaining the current colorlmetric 
value of said at least one specified area; 

b) comparing the current colorimetric value of 
20 said at least one specified area to the colon- 
metric value provided in said informational data 
for said at least one specific area; and 

c) adjusting the scanned Image of said print in 
accordance with the Information obtained with 

25 regard to the colorimetric value obtained for 

said at least one specified area so as to obtain 
a modified image. 

6. A method of making a print having an image formed 
30 thereon, said print having informational data ther- 
eon, said informational data containing the colori- 
metric value of at least one specified area of said 
image and information relating to the location of 
said at least one specified area, comprising the 

35 Steps of: 

a) analyzing a digital file of an image and deter- 
mining at least one specified area containing a 
substantially uniform color and determining the 

40 colorlmetric value of said at least one specified 

area; 

b) defining a coordinate system for locating the 
location of said at least one specified area; 

c) producing a print from said digital file of said 
45 image; and 

d) providing on said print said informational 
data relating to said one specified area. 

7. A method of reprinting an image provided on a 
50 print, conprlsing the steps of: 

a) obtaining a digital record file of an image and 
informational data regarding a colorimetric 
value of at least one specific area of said image 

55 and information relating to the location of said 

at least one specific area as the image was 
originally captured or rendered; 

b) comparing the cunrent colorimetric value of 
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said at least one specified area to the colori- or display profile. 

metric value provide in said informational data 

for said at least one specific area; and 

c) adjusting the scanned image of said print in 

accordance with the information obtained with s 

regard to the coiorimetric value obtained lor 

said at least one specified area so as to obtain 

a modified image. 

8. A system for determining the original coiorimetric io 
values of an image on a print and then producing an 
image using said information, said system compris- 
ing: 

providing a print having an image formed ther- is 
eon. said print having informational data relat- 
ing to the coiorimetric value of at least one 
specified area of said image as originally pro- 
duced and information relating to the location 
of said at least one specified area; 20 
a scanner for scanning said print for obtaining a 
digital file of said image and said informational 
data; 

an analyzer for comparing the coiorimetric 
value of said image of said digital file as the 2s 
coiorimetric value of the image as originally 
produced of said at least one specified area; 
modifying the digital file of the scanned image 
using said informational data obtained with 
respect to said at least one specified area so as so 
to provide a modified digital file; and 
a device for printing, storing, or otherwise 
transferring the modified digital file of said 
image. 

35 

9. A print having an image formed thereon, said print 
having information data relating about the print as 
originally printed, said information data comprises a 
personal printing or display profile. 

40 

10. A method of reprinting an image provided on a 
print, comprising the steps of: 

a) digitally scanning an image and informa- 
tional data provided on a print, said informa- 4S 
tional data containing a coiorimetric value of at 
least one specific area of said image and infor- 
mation relating to the location of said at least 
one specific area, said digital scanning opera- 
tion also obtaining the current coiorimetric so 
value of said at least one specified area; 

b) comparing the current coiorimetric value of 
said at least one specified area to the coiori- 
metric value provided in said informational data 

for said at least one specific area; and ss 

c) adjusting the scanned image of said print in 
accordance with the information data, said 
information data comprising a personal printing 
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